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NPUNOKEHUE Ne 1.MLS.1.
K [lorosopy

OMNUCAHWE 1 YCNTOBUA NMPEOOCTABMEHUA
YCNYTU « ML SPACE»

1. ObLWAA UH®OPMALMA N ONNCAHUE YCNYTU

Ycnyra npegocrtasnset goctyn K ML Space, KoTopas obecneymBaeT NO/HbIN LWKA ML-pa3spaboTku 1 coBMeCcTHY0 paboTy KomaHA,
Data Scientist. Ycayra npegocTaBaseTcs Ha 6a3e 3awmiieHHon UHbpacTpykTypbl ML Space, mepbl 3aWMTbl KOTOPOWN NPUBEAEHDI
B onucaHum Ycnyru.

Ycnyra coctTouT U3 cnefyroLmnx KOMNOHEHTOB - CONYTCTBYHOLNX YCAYT:

. ML Space Deploymentsl;

. ML Space Environments’ (Bkntouan noaycayry npegocraBneHus goctyna K ML Space Spark);
. ML Space Data Catalog;

. ML Space AutoML.

[ns okasaHua Ycayru 3akasumKy Heo6XoAMMbIM YCI0BUEM ABAAETCA HaanuMe y Hero (Ha ero naolagKe) NoAKAOUYEHUS K CeTH
MHTepHeT, gocTaTouHoro ana aGpGeKTUBHOM 3arpy3ku AaHHbIX HA CEPBEp, a TaKXKe Hanymue COBCTBEHHbIX AaHHbIX.

[na noaknoueHns K Ycnyre 3akasumk MoXKeT BbI6paTb OAUH UAN HECKONIbKO TUMOB NOAKNIOYEHWA:
Tabn.1. Tunbl nogKAoueHUs K Yenyre

Tun nopKknoueHna OnucaHue

MpepnonaraeT norMyeckoe NoAkNO4eHMe K oblwemy ana Bcex 3akasunkos Ycayru

KaHany nepeayn AaHHbIX. CKOPOCTb CETEBOrO COEAMHEHMNA ANA KaXKA0ro 3aKasumnka

He ABNAETCA rapaHTUPOBAHHOM MW 3aBUCWUT OT 3arpy:KeHHocTu oblero KaHana

nepeaayv gaHHbix (Ycayra npefocTaBaseTcs no yMoayaHuio).

MoagxntoueHmne Yepes obiwmin kaHan NHTepHeT Mpu noakntouyeHUn yepes obWMiA KaHan MHTepHeT 3aKasuuKy npepocTaBnferca
(shared) 6asoBan 3awmTa MHGOPMALMOHHBIX CUCTEM, pasmeliaembix B MHpacTpyKType

O6naka Cloud, ot DDoS-aTak Ha KaHa/lbHOM YpOBHE.

MosBonset obecrneuntb B3ammogeicTemne cetell 3aKasuuMKa C ceTblo B obnake ¢
NMOMOLLbIO BbIAENEHHbIX KaHAN0B CBA3M CTOPOHHEro nposaraepa. OnuMoHanbHoO, C
nomoulbio JaHHOro cueHapus, K Ycnyre 3akasuMka MoKeT 6biTb MOAKo4YeH
aNbTepHaTUBHbIM KaHan B ceTb MHTepHeT. s AaHHOrO NOAKAOYEHUSA MOTYT 6bITb
MCNONb30BaHbl  BblAeNEHHble  KaHaibl  3aKasuyuKa, OpraHu3oBaHHble  C
MCNONAb30BaHMEM KTEMHOM ONTUKMU» (YCNyra oniauynmBaeTca OTAeNbHO).

MoaKko4YeHMe Yepes NPAMON KaHan CBA3N

2. OMUCAHUE DEPLOYMENTS

Ycnyra Deployments npegcrasnset coboii Beb-ycnyry ana adpdektnsHom cbopkun Docker-obpasos Ha 6a3e moaeneit MalwmHHOro
1 Fny6okoro obydeHus (nam ¢ apyrum GyHKLMOHANOM), a TakKe 414 UX AanbHenwero pa3sopaymsaHusa B Obnake Cloud B Buge
MMKPOCEPBUCOB CO CreHepMpPOBaHHbIM APl. 3aKa3uuMK MOMKET pPasBepTbiBaTb MOZENM WCKYCCTBEHHOrO WHTE/NNeKTa Ha 6ase
NHdpacTpykTypbl UcnonHutena n ycnyrn Deployments ana ganbHeliwero BHegpeHua mux B GyHKUUKM, BU3Hec-npoueccsl uam
MWKPOCEPBUCHI.

[na npepoctaBneHuns ycayrv 3akasunky HeobXo4MMbIM YCIOBUMEM ABAAETCA HAAWYME Ha ero niolaAKe NoAKMOUYEHUA K CeTU
MHTepHeT, AoCTaTouyHOoro A 3GQeKTUBHOM 3arpysku AaHHbIX, MOZEeNei WA UX Mpou3BOAHbIX (Hanpumep, YEKNOWMHTOB
Mozesnelt Un cepuann3oBaHHbIX MOAesel) Ha cepsep.

3aKasuuKy ANA yCrnewHo peanmsannm BbiIBOAa MOAENEN UCKYCCTBEHHOTO UHTEN/IEKTa B BUAE MUKPOCEPBUCOB NPeaoCcTaBaseTca
BO3MOHOCTb COOPKM 06pasa ¢ tobbIM NporpammHbIM obecneyeHnem, python-6ubanoTekamm M cnocobom B3aumoaencTemna ¢
MOZENAMMU UCKYCCTBEHHOTO MHTENIEKTa.

B pamKax Ycnyru 3akasumk MOXKeT CamMOCTOATENIbHO OTC/IEXKMBATD U YNPAB/AATb COCTOAHMEM Pa3BEPHYTbIX MoAeNe.

Co3pgaHue, KoOHOUIypauua 1 passopaymBaHme MoaeNel UCKYCCTBEHHOTO MHTE/IIEKTa OCYLLECTBAETCA HaNpPAMYIO 3aKa3unKoM.

XpaHeHue, UCNONb30BaHUE U TapuUPUKaLMA XpPaHEHUA OaHHbIX ocywecTBaseTca B O6bekTHOM xpaHuauwe S3 Data Catalog B
pamkax ycayru Data Catalog.

Ha PucyHke 1 npuBefeHa oblias ynpolieHHas cxema B3aumogeictsusa ¢ ycayroi Deployments ¢ yaaneHHOM naolanku
3aKasumKa (C yKasaHMem 30H OTBETCTBEHHOCTH):

1
PaHee HaumeHoBaHue ycayrn ML Space Deployments — «Model Inference».

2 . -
PaHee HaumeHoBaHue ycayrn ML Space Environments — «Model Training».

CrpaHuua 1 13 10


http://www.sbercloud.ru/

2.8.

2.9.

2.10.

3.1

3.2,

3.3.

3.4.

VPN unm uHTepHet C6opLymK
—5R|e— g - P - XpaHunuuwe
obpasos
obpaszos
Al mogenb ]
3aKasuuk
Sx3emnnap JK3emnnap
Mukpocepsuca [¢——» MuKkpocepeuca
A
API c Al mogenbto c Al moaensio
(VPN nnu uHtepHer)
AC 3aKasuuka
MnouwaaKa 3akas4nka SberCloud

PucyHok 1: Cxema e3aumodelicmeus 3akas4yuka ¢ Ycayzamu pazeopaqusaHus modeneli MawuHHO20 u 21y60K020 0byyeHus Ha
mouwjHocmsx knacmepa Deployments.

B 30He OTBETCTBEHHOCTU UCNONHUTENN HaxoauTcA GYHKLMOHWPOBaHWE CEPBEPOB C Pa3BEPHYTbIMU MOAENAMM UCKYCCTBEHHOTO
MHTENNEKTA, PYHKLMOHMPOBAHME BbIYUCAUTELHOTO Knactepa, O6beKTHOro XxpaHuauwa S3, a Takske npouei MHdpacTpyKTypsbl.

TexHuuyeckoe onucaHue pelweHna Deployments:
Tabn.2. TexHuyeckoe onucaHue pelenus ycayru Deployments

Ycnyra peanusyetca cpencrtBamu Beb-uHTepdelica, BHyTpeHHero docker registry,
cbopwmkom obpaszos u Komnnekcom KFServing / Knative/ISTIO/Kubernetes. C nx
NOMOLLBIO, @ TaK¥Ke NPOrpaMmHbIX 6UBIMOTEK, NONb30BaTElb UMEET BO3MOXKHOCTb
cobupatb M pa3BoOpauMBaTb MOAE/NN WCKYCCTBEHHOTO WHTE/NNEKTa B BUAE
MWKPOCEPBMUCOB.

MNporpammHas nnatdopma

BblumcneHna n obcyeT 3asa4 OCyLLECTBAAETCA HA NPefOCTaBNAeMON 3aKasuuKy B
AnnapatHan nnatgpopma pamKax pecypcoB knactepa Christofari, a Tak»ke gpyrux pecypcos O6naka Cloud.

CKOpOCTb 3arpy3ku AaHHbIX Ha NaowWwaaKky McnonHUTena orpaHU4eHa NponycKHoM
CNOCOBHOCTbIO KaHana foctyna B UHTepHeT u3 WMHPpacTpyKTypbl 3aKasuuKka Ao

TexHUYecKkne oCoOBEHHOCTU U OrpaHUYeH A
O6naka Cloud, a Tak»Ke CKOPOCTbIO YTeHMA AaHHbIX ¢ CXA, McnonHutens.

[Ons napameTpos Deployments ycTaHaBAMBalOTCA ciegytowme obume sHadeHus:
Tabn.3. O6wme 3HayeHUs napameTpos ycayrn Deployments

OnucaHue MuH. 3HaueHune Makc. 3HauyeHue
Ko. ecTBoO 3 e B amMKa
JMUECTBO — YTU/M3MDYEMBIX Pamkax 1 GPU-cekyHaa NVIDIA Tesla V100 nm

BbluncneHua 3agaun GPU-cekyHA Ha KnacTepe B COOTBETCTBUMU c KOMYeCcTBOM

. . A100 B KoHOUrypaummn DGX-2 unmn DGX- . .
Christofari A100 cBoboaHbix GPU Ha Knactepe Christofari
(GPU-kapT V100 1 A100)
KonnuectBo  ytuausmpyembix B pamKax 1 GPU-cekyHaa B COOTBETCTBUMU c KOMYeCcTBOM
BbluMcneHns 3agaum GPU-cekyHa, cBoboaHbIXx GPU
KonnuectBo  yTuAu3Mpyembix B pamKax 1 CPU-cexyHaa B COOTBETCTBUM c KOIMYeCcTBOM
BbluMcneHna 3agaun CPU-cekyHp, cBoboaHbix CPU

3. OMUCAHUE ENVIRONMENTS

Environments npegoctaBnseT 3akasuuky cpesy pa3paboTkuM U pabouve OKpyKeHus (BKIOYas OKpy:KeHUA Ha 6ase docker-
06pa3o. 3akasuuka), B Tom uncne cJupyter Notebook (Bkntoyasn ycnyry npefoctasnenums goctyna K ML Space Spark nocpeactsom
ycnyrm Environments, Habop MHCTPYMEHTOB AN XpaHeHUA AaHHbIX B O6beKTHOM xpaHunuwe S3 v bbictpom xpaHunuiie NFS,
Habop WMHCTPyMeHTOB A/ NpenobpaboTKM AaHHbIX, @ TakKe Habop MHCTPYMEHTOB M 6MBAMOTEK AN 3amycka 3agad no
MCNONHEHUIO Koaa obyyeHna mogenelt MalwnMHHOro n rnybokoro obyyeHus Ha pecypcax cynepkomnbtoTepa Christofari (a Takke
Ha npouyunx pecypcos Ob6naka Cloud — no ycmoTpeHuto 3aKkasumka) U MOHUTOPMHIA Npouecca 0bydeHua. C nomolbto Ycayrm
3aKasuMK MOKeT BecTu pa3paboTky mogeneil u NpousBOAWTL YCKOPEHHYIO MOATOTOBKY AAaHHbIX (B TOM YMcie NpU NOMOLLM
npenobpaboTkM AaHHbIX Ha Knactepe Spark) n obyyeHne mogenei Ha 6oabWKNX 0BbeMax AaHHbIX, 61arogaps MOLLHOCTAM
CyNnepKOMMbIOTEPA U BbICOKOMPOU3BOAMUTENbHBIM rPadUUECKUM YCKOPUTENAM.

33Ka3qvn<y Aana yCI'IeLLIHOﬁ peannsaunn 3aga4vu 06y‘-leHVIﬂ Mo,u,eneﬁ Ha 6onbwKnx obbemax AaHHbIX NpegocTaBnaeTca
BO3MOXHOCTb 3arpy3km M XpaHeHUA OaHHbIX B Ob6beKTHoe XpaHuauwe S3, a TaKKe BO3MOXKHOCTb MOAK/OYEHUA K ITOMY

XpaHuAuLLy Kak u3 Jupyter Notebook’a, Tak 1 U3 KnacTepa, Ha KOTOPOM ByAeT BbIUMCAATLCA 3a4a4a 06y4eHUA MOSENN.

[na okaszaHua Ycnyru 3akasumky Heobxo4MMbIM YC/I0BUEM ABAAETCA HAIMYME Ha ero NAoLaAKe NOAKAYEeHUA K ceTu UHTepHeT,
[0CTaTOYHOrO N5 3P PEeKTUBHOM 3arpy3KM AaHHbIX HA CEPBEP, @ TaKKE Ha/IMYMA COOCTBEHHbIX AAHHbIX A1 00yYeHMsA moaenu.

B pamKax yCJ'IyFl/I 3aKa34ynK MOXKeT CaMOCTOATE/IbHO OTC/IEXMBATb COCTOAHUE 3a,ﬂ|aHMl;‘1 o6yquvm Mmogenu.
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3.5. XpaHeHue, ncnonb3oBaHue, TapudrKauma xpaHeHUs B O6beKTHOM XxpaHunuie S3 1 BoicTpom xpaHunuwe NFS ocyliecTenseTca
B pamkax ycnyrn Data Catalog. 3akasuuky gna notpebneHua ycnyru Environments npegocrtasnsetca Aoctyn K O6bekTHOMY
XpaHuauuLy S3 B HeorpaHUYeHHOM pasmepe, bbicTpoe xpaHunuwe NFS npeaocTaBnfeTca co CTaHAAPTHOM KBOTOW B KaXKAOM U3
pervoHoB, NpeaocTaBaAaeMoi Ha workspace ¢ BOSMOMKHOCTbIO YBeAnYeHus Yepes obpalleHne B TEXHUUYECKYIO NOAAEPKKY.

3.6. Co3pgaHue, KOHdUIypauma 1 3anycKk 3aga4 Ha obyyeHue, cpes obydeHus, knactepos Spark ocyuiecteaseTca 3aKasuymMKom yepes
nosab3oBaTeNbCKUI HTepdeic ycayrn Environments.

3.7. Ha PucyHke 2 npuBeaeHa obuwias ynpolieHHasa CXema B3aummoAencTema ¢ ycayramu Environments ¢ yaaneHHoW naowagaku
3aKasumKa (C yKazaHMeM 30H OTBETCTBEHHOCTH):

/ \ 4 \
,, \‘ WUHTepHeT vmyu I, BupTyanbHas \‘
i ) BblAENeHHbIN [ mawmiiaic :
| ] i i ]
[ 1 UL OL 1 JupyterServer X |
| ] I
| °°° | KaHan : o. paHunmuwe S3 :
| | [ ° [
I | 1o+ ¢ > |
i — ] [ — I
! 1 i ]
] ] ] —O 13
| i 1 t
| I I '
! | I \ 1 [
| 1 i ]
| | | ]
i Monb3osaTtens Be6-6paysep " i .o =10 =] =1
[ I 1 BoiymcautensHolin i
[ I I O = O — |}
| ' | knactep o—1fo—1lb—1
\ I \ J

/ /
\\ / \\ /
" N e e \ #7 3 % R T O N R -8 \ o7
“--‘: MnowaaKa 3akas4ymka :'---" \—‘l SberCloud l‘*’

PucyHok 2: Cxema e3aumodelicmeus 3aKa34UKa C ycay2amu obyyeHua modesneli MawuHHo20 u enyboKozo oby4yeHua ML Space
Environments.

3.8. B 30He oTBeTCTBEHHOCTU McnonHutens Haxogutca ¢yHKLMOHMpoBaHWe CepBepoB C pasBepHyTbimM Jupyter Server, Knactepa
Spark, pyHKLMOHUPOBaHMNE BbIYUCAUTENBHOTO KnacTepa, O6beKTHOro xpaHuauwa S3 v boictporo xpaHunuuia NFS Data Catalog.

3.9. TexHuuyeckoe onucaHue peweHunsa Environments:
Tabn.4. TexHnyeckoe onuncaHue peweHus ycayru Environments

Ycnyra peanusyetca cpeacteamu Jupyter Server u Jupyter Notebook. Mocpeacteom
MporpammHan nnatpopma Hero n nNporpammHbix 6ubaMoTeK NoONb30BaTeNlb MMEET BO3MOXHOCTb 3amnyckaTb
33241 Ha BblYUC/IEHME Ha KacTepax.

BbluncneHns u obcyeT 3aay OCyLEeCTBAAETCA Ha NPefOCTaBAAeMOoi 3aKasuuKy B
AnnapaTHas nnatpopma pamkax pecypcos knactepa Christofari (a Takke Ha npounx pecypcax O6naka 8 Cloud
— M0 YCMOTPEHUIO 3aKa3umKa).

CKOpOCTb 3arpy3Kku AaHHbIX Ha niowaaky McnosHutens orpaHuyeHa nponyckHow
TexHWU4YecKkve 0COBEHHOCTU M OrpaHNYeHuUs CNocobHOCTbIO KaHana focTyna B UMHTepHET M3 MHPACTPYKTypbl 3aKasumka fo
O6naka Cloud, a Take CKOPOCTbIO YTEHUA AaHHbIX ¢ CX/[, cnonHutens.

3.10. [na napameTpos ycnyrm Environments ycTaHaBaMBaloTcA caeaytowme obuwme sHayeHus:
Tabn.5. Obwwe 3HaueHMs napameTpoB ycayrm Environments

OnucaHue MMuH. 3HaueHne Makc. 3HayeHue

Konnuectso yTuUAM3MpyemMbiX B pamKax BblHUCAEHUA

3agaum  GPU (no Tapudy B pamKkax  ycayru 1GPU 8 GPU
MNpepocTtasneHne poctyna K ML Space Environments
(o1 1 ao 8 GPU))

B cootsetcTBMM C  KOAMYECTBOM
Konuyectso yTunusmMpyembix B pamKax BblHUCAEHMA [OCTYMHbIX GPU Ha MOMEHT 3anycka
3agaun  GPU (no Tapudy B pamkax  ycayru 9GPU 3apaun Ha cynepkomnbiotepe
MpepocTtasnenne pgoctyna kK ML Space Environments (BBIYMCAUTENBHBIX Knactepax
(oT9 GPU)) Christofari)

B cOOTBETCTBMM C  KOAMYECTBOM
Konnuectso yTUAM3MPYEMbIX B pamKax BblYUCNEHUA 1¢cPU [OCTYNHbIX CPU Ha MOMEHT 3anycka
3agaum CPU 3agaun

4. ONWUCAHUE DATA CATALOG

4.1. Ycnyra Data Catalog npegoctanseT 3aka3umMKy BO3MOMKHOCTb COBMECTHOM paboTbl, XpaHeHWs, BEPCMOHMPOBaHUA apTedakToB
ONA MallmMHHOTo 0byyeHun (gataceTos, Mogenei, 4oKkep-obpasos, Koaa v A4p.), a Takke goctyn K Al marketplace.

4.2. Ycnyra Data Catalog BkatoyaeT B cebs:
. ®ainnoBbIn MeHegkep Ha ocHoBe O6BEKTHOro xpaHuauwa S3 ¢ ynpasneHMem npaBamu AOCTyna Mo/sb3oBaTenen,
TernposaHuem ¢paiiiioB, BEPCMOHUPOBAHMEM U apxuBaLnen ¢annos;
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. BbicTpoe xpaHuauuwe NFS v TpaHchep mexay O6beKTHbIM XpaHuauwem S3 1 bbicTpbiMm xpaHuaumiem NFS;
. Data transfer service - KOHHeKTOpbI K dainoBbim cuctemam (HDFS, S3 (Amazon, Google Cloud Storage) n 6asam gaHHbIX
(PostgreSQL, MySQL, MS SQL, Hive, BigQuery), a TakXe npaBuna u UCTOPUA NepeHoCcos;

. Docker registry - 3arpy3ka, xpaHeHu1e, U MHble CNocobbl COBMECTHOTO YNpaB/ieHNA KOHTeMHepamu;
. Model 1 dataset registry - 3arpy3sKa, xpaHeHUWe 1 UHble cnocobbl COBMECTHOIO YNpaBAeHNA MOAENAMM U faTaceTamu;
. Al marketplace - mapketnneiic apTedakToB MaWWHHOTO 0byyeHUn (paTaceToB, MoAefieit, KOHTeMHepoB, CKPWUMTOB,

nannnaiiHos u gp.) DataHub, a Takke mapkeTnaeic KoHTelHepoB B dopmarte roTosbix Al-cepsucos Al Services.

OCHOBHbIM XPaHWIULLEM ANA XPAaHEHUA AaHHbIX U 06ydYeHHbIX moaenei aenaeTca O6beKkTHoe xpaHunuuie S3 Data Catalog. Ann
Mcnonb3oBaHUA AaHHbIXx Data Catalog gna obyveHua mogeneit yepes cospaHue OKpyskeHuit (Jupyter server) u 3agay B
Environment Heobxoanmble AaHHble NepekaagbiBatoTca Ha bbicTpoe xpaHunuwe NFS.

PaboTa c ycnyramu ocylectsiseTca 3akasuMKoM Yepes nonb3osaTtesbekuit uHTepdeiic yenyru Data Catalog v rnasHoe meHto
nnatpopmol.

TexHuuyeckoe onucaHue pelweHuns Data Catalog:
Tabn. 6. TexHUyeckoe onmcaHue peweHus ycayru Data catalog

Ycnyra peanusyetcAa nocpeactBom uHTepdeiica u APl daiinoBoro meHegxkepa S3,
nepeknagynka gaHHoix ¢ S3 Ha NFS, Data transfer service, registry u Al marketplace.
MporpammHan nnatpopma MocpeacTBOM AaHHbIX MOAY el peann3yeTca BO3MOXKHOCTb COBMECTHOM paboTbl, XpaHeHUs,
BEPCMOHUPOBaHMA apTedaKTOB U UHCTPYMEHTOB AN1A peLleHuna 3a4a4 MalmnHHOro obyyeHus
(maTacetos, mogeneit, pokep-obpasos., Koga v ap.).

[aHHble n3 Data Catalog xpaHaTtca B8 O6beKkToM xpaHunauwe S3 u BbicTpom xpaHunuite NFS,
ncnonb3ytotca B ycayrax Environments, Deployments n AutoML. BbiuncneHus n obcuet 3agad
OCYLLEeCTBNAETCA Ha NpefocTaBAseMoi 3aKasuuKy B pamkax Ycayru obnactm Knactepa
Christofari (a Takske Ha npounx pecypcax O6naka Cloud — no ycmoTpeHuio 3akasumka).

AnnapatHas naatpopma

CKOpOCTb  3arpy3kM [JaHHbIX Ha naowaaky McnoaHutens orpaHuyeHa nponycKHOM
TexHuyeckme 0co6EHHOCTU U OrpaHUYeHus CnocobHOCTbIO KaHana foctyna B WUHTepHeT m3 WHdpacTpykTypbl 3akasumka go Obnaka
Cloud, a TaKk»e CKOpOCTbIO UTEeHUA AaHHbIX ¢ CXJ, UcnonHuTens.

[Ons napameTtpos ycnyrn Data Catalog ycTtaHaBaunBatoTca cneayrouime obuime 3HaYeHua:

Tabn. 7. 06w me 3HayeHus napameTpos ycnyrm Data Catalog

OnucaHue MuH. 3HauyeHne Makc. 3HauyeHune

B cooTBeTcTBMM C  KONMYECTBOM

Konnuectso ytunnsmpyembix GB S3 1GB [OCTyNHbIX GB Ha 53

B cooTBeTcTBMM C  KONMYECTBOM

Ki GB NFS 1GB
O0/INYECTBO YTUIN3NPYEMDbIX [OCTyNHbIX GB Ha NFS

5. OMUCAHUE AUTOML

AutoML npegocTaBifeT BO3MOXKHOCTb NPOBeAeHUA aBTOMaTU4eckoro obyyeHus mogeneit MawmnHHOro obyyeHms nocpeacTeom
B3aMMOZeNcTBMA € rpadryeckum uHTepdeiicom noab3oBaTens Ana 3afaHna Habopa UCXOAHbIX AaHHbIX, OnpeaeneHun 3a4aum
obyyeHwus, 3afiaHnA AONOMHUTE/IbHBIX MapaMeTpoB ObyyeHMA M 3amycKka 3agaun obyyeHua. ObyyeHue MPOM3BOAWUTCA Ha
pecypcax McnonHutens. MonyydeHHble moaenv MalumHHOro obydeHna moryT 6biTb pa3BépHyTbl Ha pecypcax Obnaka Cloud, nnbo
BbIFPY»KeHbl 3aKa34uMKOM 15 UCNO/b30BaHUA B COBCTBEHHbIX MPUIOKEHUAX.

C nomouwbto ycnyrv AutoML 3akasumMK MOMKeT BecTU paspaboTky mogeneit 6e3 Haauumsa chneumanbHbiX 3HAHMIM B 06/1acTK
MalKnHHOrO 06y4YeHUs, NoNy4aTb METPUKMU U OTYETbI, XapaKTepPU3YIoLLME MOSYYEHHYIO MOAE/b, OTCEKMBATb 0T 0bydYeHus,
NoNyYnUTb WTOTOBYID CEPUANM30BaHHYIO MOAE/b, FOTOBYIO ANSA Pa3BEPTbIBAHMA Ha pecypcax Mcnonuutena nubo ans
MCMONb30BaHUA B COBCTBEHHbIX MPUNOKEHUAX.

3aKasumKy 4Na ycrnewHon peanvsaumy 3agadu obydeHua mogenei nNpesoCcTaBAAeTCA BO3MOMKHOCTb 3arpy3kM M XpaHeHus
AaHHbIX B O6bekTHoe xpaHuauwe S3 Data Catalog, a Tak»Ke BO3MOMKHOCTb NMOAKNOYEHUA K 3TOMY XPAaHUAULLY U3 rpadnyeckoro

MHTepdeica nonb3oBaTens.

XpaHeHue, ucnonb3oBaHMe U TapUPUKaLLMA XPaHEHMA U UCNONb30BaHMA AaHHbIX B O6beKTHOM xpaHuauLe S3 ocywecTsaseTca
B pamkax ycnyru Data Catalog.

MoTpebaeHne 1 ynpaBaeHue ycayroi ocywectTeaseTca 3akasumKom Yepes Nosib3oBaTesIbCckuin MHTepdeiic ycayrm AutoML.

TexHuyeckoe onuncaHue peweHna AutoML:
Tabn.8. TexHnyeckoe onucaHume pewweHus ycayrm AutoML

Ycnyra peanusyetca cpefctBamu Beb uHTepdeiica u cpeacts nnatdopmbl ML Space.
MocpeAcTBOM HMX M NPOrpamMMHbIX 6UBIMOTEK NO/Ib30BaTENlb UMEET BOSMOXHOCTb 334aTb
MporpammHasn nnatpopma napameTpbl 3a4a4n obyyeHus, yKasaTb pacnonoxeHne obydatowero gatacera v 3anyctmtb
aBTOMaTHyecKoe obyyeHve moaen.
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5.7.

6.

6.1.

AnnapatHas naatpopma

Ob6cyeT 3afay  aBTOMATMYECKOTO  MAWMWHHOTO  OBy4YeHWs  OCywecTBaseTcd  Ha
npeaocTaBAsemoi 3aKasumKy B pamkax pecypcoB Knactepa Christofari (a Takske Ha npoumnx
pecypcax, AOCTYMHbIX Y MCNOAHUTENS — MO YCMOTPEHMIO 3aKas3umKa).

TexHuyeckne ocobeHHOCTU U orpaHunyeHuna

CKOpPOCTb  3arpy3kM AaHHbIX HA MAOWAAKY WCNONHWTENA oOrpaHuWyYeHa MNpPOMyCKHOM
cnocobHOCTbIO KaHana gocTyna B MHTepHeT U3 MHdpacTpyKTypbl 3aKkasumka go obnaka Cloud,
a TaKXe CKOPOCTbHo YTeHUA AaHHbIX ¢ CXJ, McnonaHuTtens.

[Ons napameTpos AutoML ycTaHaBAMBaOTCA Cedytoline obLme 3HaYeHnn:

Tab6n.9. Oblwme 3HayeHnA napameTpoBs ycayrn AutoML

OnwucaHue MuH. 3HaueHune Makc. 3Ha4yeHune
KONMYecTso yTUAMBMPYEMbIX B pamKaX BblYMCAEHMA 16 GPU
1GPU
3agaum GPU
KONMYecTBO yTUAM3MPYEMbIX B pamKax BbluMCAEHUA 1cpU DocTynHbii  Ha  MOMEHT  Bpemenu
3agaun CPU o6bem CPU (He 6onee 48)

PACMPEAENEHUE POJIEN, OBASAHHOCTE U OTBETCTBEHHOCTM UCMOMIHUTENA U 3AKA3YMKA B OB/IACTU UB B OTHOLLEHUK

YCNIYTU ML SPACE. 3ALLIUTA MLS

PacnpegaeneHue poneii, 06s3aHHOCTEN 1 OTBETCTBEHHOCTU B 06/1acTM UB B oTHOWeHUK Ycayrn onucaHo B Tabauue 10.
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HaumeHoBaHue
TEXHONOrMYecKoro
(apxuTekTypHOro) yposHs

MpUMeHUMbIEe K YPOBHIO
npoueccbl/ ycnyru/cepsucobi
ub

Tabn. 10. PacnpeaeneHue ponei, 06s3aHHOCTEN U OTBETCTBEHHOCTU B 061acTn b

OnucaHue npouecca/cepsuca/ycnyru

OTBETCTBEHHOCTb 33
npegocraBnexue/
aAMMHUCTPUPOBaHNE
ycnyru/cepsuca/ npoueccos

Komy npepocrasneH gocryn K
cpeAcTBam NpeAoCTaBieHUs
ycnyru/cepsuca/ npouecca

ypHanupoBaHue cobbITUiA, CBA3AHHbIX C AeTanamu xona obyyeHus mogenei Al

*ypHanmposaHue cobbiTnit . 3aKasuumk 3aKasuumk
CpeAcTBaMM CamMon MOSENMN.
MprKNagHoOM ypoBEHDb U Pe3epBMpoOBaHME C UCMOb30BAHNMEM COOTBETCTBYHOLMX 061a4HbIX CEPBUCOB UM HA
oBeHb 0by4yaembIx moaenen ecypcax UHOpacTpyKTypbl 3aKkasuMKa C WMCNO/b30BaHWEM CPEeACTB pe3epBHOro
yp 4 YnpasneHve pesepBMpoBaHMEM pecyp bpactpykTyp PeA; pesep N
Al MHGOPMALH KOMMPOBaHWA 3aKa3uMKa ero AaHHbIX, UCMONb3yeMbIX AnsA obydyeHUa mogenen, a 3aKasuumk 3aKasuumk
TaK¥Ke caMux Mogesnieil, nepen ux 3arpyskoli Ha ob6beKTHoe xpaHuauwe S3 u3
cocTaBa MHopacTpyKTypbl Obnaka Cloud.
. ypHanmMpoBaHve U MOHUTOPUHT (C ncnonbsosaHnem KY MLS) OCHOBHbIX COBbITUIA,
*ypHanuposaHue cobbiTnin o UcnonHutens 3aKasuumk
CBA3AHHbIX C X040M 0byyeHuna mogeneit Al Ha MLS.
Ncnonuutens
AamuHucTpupoBaHve «OpraHusaumelt» 3aKasymKka € MUCnonb3oBaHMeM JIMYHOro (oTBETCTBEHHOCTb 32
ALMUHUCTPUPOBaHME KabuHeta McnonHutens. npepocTaBneHne cepsuca)
«OpraHusaumei» v ynpaeneHve | 3akas ycayru, cosgaHune/yaanenve Jupyter Notebook-os B pamkax «OpraHusaumm». 3aKasuuK
[0CTynom MpeaocTaBneHne cOTpyaHUKaM 3aKasumka A0CTyna ToabKo K Jupyter Notebook-am 3aKasuuk
ero «OpraHvsauum». (oTBETCTBEHHOCTDL 33
aAMWHUCTPUPOBaHWME)
Ncnonnutens
YpoBeHb «OpraHusaumm» (oTBeTcTBEHHOCTS 32
3aKa3umKa, ero Jupyter Vnpasnetie Co3pgaHvie/yaaneHune ¢ Ucnonb3oBaHmem JIMYHOro KabuHeta McnoaHUTeNs YYETHBIX npefocTaBaeHve cepBuca)
,
~ o . 3anucen nonb3osateneit «OpraHM3aunm» (TeHaHTa) U NPUCBOEHME UM NPUBUNETUIN
Notebook-0B 1 KoHTeliHepoB. ayTeHTUUKALMOHHOM p u ( Jnnp P 3aKasuuk
WHbOpMaLLMel [0CTyna (B TOM YMcae No AOCTyny K ycayre ¢ ucnosbsosaHvem KY ML Space v Jupyter 3aKasuuK
P Notebook-am, co3aaHHbIMK B pamkax «OpraHusaumm»). (oTBETCTBEHHOCTL 32 YNpaBaeHue
ayTeHTUMKALMOHHOM
nHdopmaumein)
O6paboTka AaHHbIX 3aKasuMKa TO/MbKO B pamkax ero Jupyter Notebook-oB u
KOHTEeMHepOB.
3awmTa AaHHbIX o McnonHuteno McnonHuteno
YaaneHuve faHHbIX 3aKa3umKa, 06pabaTbiBaBLIMXCA B KOHTEHEPAX B X04€ 0byyeHus
ero mogenew.
MonuTtopuHr Obnaka Cloud, obecneyeHne eé AOCTYNHOCTU, NPOU3BOAUTENIBHOCTH,
HanM4nA HeobXO4MMOro KoamyecTBa 0bopyaoBaHua, obecneyeHme HeobxoanMmon
MOHWTOPUHTI U NoAAepPIKKa . . M UcnonHutens NcnonHutens
ona eé paboTbl NPOMYCKHOW CMOCOBHOCTU CETU, BbIMUCAUTENbHBIX MOLLHOCTEN U
. E€MKOCTU CUCTEM XpaHEHUA AaHHbIX (CXA) MHbpacTpyKTypbl.
NHPpacTpyKTYpHbI ypoBeHb o
. ypHanupoBaHve cobbITUIN B KOMMOHEHTaX M CPeacTBax 3awuTbl MHbOpMaLMK
*ypHanuposaHue cobbiTnit UcnonHutens McnonHutens
O6naka Cloud.
YnpasieHune JOCTYNOM K CErMeHTy ynpasneHusa MHpacTpykTypon UcnonHutens, n
YnpasneHue oocTynom P Aocty Y ynp bpacTpyKTyp ! UcnonHutens UcnonHutens

KOMMOHEeHTam.
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Tabn. 10. PacnpeaeneHue ponei, 06s3aHHOCTEN U OTBETCTBEHHOCTU B 061acTn b

OTBETCTBEHHOCTb 3a
HaumeHoBaHue MpuMmeHUMBbIe K YPOBHIO npepocrasnenue/ Komy npepocrasneH aocryn K
TEXHONOrNYecKoro npoueccbl/ ycnyru/cepeuchbl OnucaHue npouecca/cepsuca/ycnyru a zuﬂucr NDOBAHME cpepacTBam npeaocTaBieHUus
(apxuTekTypHOro) ypoBHs 713 t: pup ycnyru/cepsuca/ npouecca
ycnyru/cepsuca/ npoueccos
VnpasneHve YnpaeneHve y4é€THbIMM 3anucamu AD nNpuUBWMAErMPOBaHHbIX NONb3OBaTeNein
o afMUHUCTPaTOpoB) WCNonHWUTeNsA, MMeloLWmMX AOCTyn K cermeH npasneHua
ayTeHTUdUKALMOHHOWM (an P pv ) ! tmx- pocty TV ynp McnonHutens NcnonHutens
WrbOpMaLMEs NHbpacTpyKTypol, " nx BTOPbIMMN dakTopammn ayTeHTUdUKaumm
(ayTeHTMdMKaTOpamum).
KOHTPO/Ib M aHanM3 3aWuLeHHOCTU CayXebHbix BM MGMT-cermeHTa, Knactepa
YnpasneHue ya3BMMOCTAMM NcnonHutens Ncnonxutens
Kubernetes 1 xocToBbIx MmawwmnH MH$pacTpyKTypbl UcnonHutena.
Cbop ¢ ucnonb3oBaHMem cpeact8 SIEM ¢ KomnoHeHTOB 06n1a4HON naatdopmbl,
Knactepa Kubernetes u cpepcts 3awmtbl nHdopmaumm O6naka Cloud cobbituii
Ynpasnenue nHunaeHtamun Nb 6e3onacHocTu. NcnonHutens McnonHutens
AHanus cobpaHHbIX CObbITUI He30MNacHOCTH, @ TaKKe MOHUTOPUHT U pearnposaHue
Ha MHUMAEHTbI 6e30nacHOCTM ¢ npueneyeHrem sHewHero SOC.
" KoHTposb 1 ynpasneHue npoueccamm nsmeHeHna KoHdurypaumm MHPpacTpyKTypbl
YnpasneHve KoHduUrypaumen P ynp pou urypay pacTpykTyp Ncnonuutens NcnonHutens
Wcnonuutens.
3awmTa nepumetpos LUOJM UHbpacTpyKTypbl McnonHUTena ¢ UCNONb30BaHWEM
KNacTepoB BbICOKOMPOU3BOAMUTE/NbHBIX MeXCeTeBbIX 3KPaHOB HOBOrO MOKO/NEHUA
(NGFW), obecneunBalowmx MeKCETeBOE 3KPaHMpPOBaHME W 3aWmTy  OT
YnpasneHve 6e30nacHOCTbO KOMMbIOTEPHbIX aTak MHGPaACTPYKTYpbI.
ONA BUPTYaNbHbIX 1 3awmTa ceteBol UHOPACTPYKTYpbl McnonHutensa (Bxoda B obnako) ot DDoS-aTak, Ncnonuutens NcnonHutens
dusnyecknx cetei HanpaB/EeHHbIX Ha NepenoiHeHne KaHabHOM eMKOCTH.
BHyTpeHHee cermeHTMpoBaHue ceTesblx MHbpacTpyKkTyp Cloud ¢ ucnonb3osaHmem
NGFW u BbigeneHmem B pamkax LOJ Ha ceteBom ypoBHe DMZ, PROD- n MGMT-
CErmeHTOB MHPACTPYKTYpPbI.
" Ob6ecneyeHne NogKNOYEHUA KAMeHTOB K KY ML Space 1 O6bekTHOMY XxpaHuauiy S3
YnpaBneHue 3aLmToin
13 coctaBa ML Space no 3awmueHHomy npotokony HTTPS Ha 6ase npotokona TLS Ncnonuutens NcnonHutens
nepefasaemblix AaHHbIX
He Huxe v1.2.
YCcTaHOBKa, HacTpoWKa M aAMMHUCTPUPOBAHME CPEACTB 3alMTbl HGOpMaLuK B
cocTaBe MHPPacTPyKTypbl MicnonHutens, B Tom ynucne:
1. CpeAcTB aHTUBUPYCHOW 3aLLMTbI;
YeTaHoBKa 1 2. CpeactB  KOHTpONA  AeWCTBUI  MPUBWMAETMPOBAHHbIX  Mo/b3oBaTenel
(aamuHucTpaTopoB UcnonHutens) knacca PIM&PAM;
afAMUHUCTPUPOBaAHMNE CPeaCTB 3 SIEM: NcnonHutens Ncnonuutens
3aWmThI ’ !
4. CpepCcTB KOHTPOANA M aHaM3a 3alMLLEHHOCTH;
5. WEB Application Firewall (WAF), ucnonbsyemoro s 3awutbl ny6ankyemoi Ky
ML Space;
6. NGFW.
PesepBHOe KOMMpOBaHWe 1 BOCCTAaHOB/EHNE U3 06pa30oB CyKebHbIX BUPTYanbHbIX
YnpasneHve pe3epsMpoBaHMem
MalUnH NHPpacTpyKTypbl WcnonHutena c MCnosib3oBaHUEM CPK Ncnonnutens Ncnonnutens
MHbopmaLum L
Backup&Replication.
CootBetcTBne  WHdpacTpyKkTypbl WUcnonHutena TpeboBaHuam 6HesonacHocTu
3awmTta NAH MHpopmaLmn, nNpeabaABAAEMbIM K UHGOPMALMOHHBIM CUCTEMAM MEepPCOHaNbHbIX Ncnonnutens Ncnonnutens

AadHHbIX NpU obecneyeHumn BTOPOro ypOBHA 3alLMLLEHHOCTU NePCOHA/IbHbIX AAHHbIX.
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Tabn. 10. PacnpeaeneHue ponei, 06s3aHHOCTEN U OTBETCTBEHHOCTU B 061acTn b

KoHTtponbe poctyna B UOA w nomewenus WHpacTpyktypbl Mcnonnutens
KoHTponb goctyna (oxpaHaeman Tepputopua LO/, nNpPONyCcKHOM pEeXMM, CUCTEMbI KOHTPOIA WU UcnonHutens WcnonHutens
ynpaBieHus JOCTYNOM, 3anupaHue cToek).

Hanuume BHewHel (no nepumeTpy LIOJ) 1 BHyTpeHHeN (B MawmnHHbIX 3anax LOA)
cuctem BugeoHabaaeHnsA

MpepocTaBneHne aNeKTponuTaHmA, AOCTyNa K ceTm MHTepHeT, mecTa B cToiKax IO,
PasmeLlieHve o6opyaoBaHUA nog, obopyaoBaHue (compute, network v storage), a Tak:ke MOHTaXX 1 KOMMYyTaLUA UcnonHutens UcnonHutens
o6opyaoBaHua MHdpacTpyKTypbl McnonHutens B ctoikax LOJ,.

durnyeckuii yposeHb BuaeoHabnopeHne WcnonHutens WcnonHutens
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6.2.

7.1.

7.1.1.
7.1.2.

7.1.3.

7.1.4.

7.2.

7.2.1.
7.2.2.

7.2.3.

B uensax obecneveHus KnbepbesonacHoctn MHPpacTpyKTypbl ML Space peannsoBbiBAlOTCA Caenylowme mepbl U MexaHU3Mbl
3aWMTbI:
Tabn.11. O6ecneueHune 3awuTbl MHOpacTpyKTypbl ML Space

YpOBHM 3aWmThbI Meponpuarua

3awmra uHdpacTpykTypbl O6naka Cloud u cpeacTs ee ynpaBneHus

Ob6ecneunBaetca:

- pasmelueHue Bcero obopyaosarusa MHdpacTpyKTypbl B LLO/, coOOTBETCTBYHOWMX TPeOOBAHMAM HaAEeKHOCTH
dusnyeckui no kateropuu Tier 3;

- KOHTPO/b U yNpaBaeHue 40CTYNom K 060pya0BaHuIo;

- Hanuuue cucTemMbl BUAEOHabNoaeHMs Ha ob6bekTax MHpopmaTtmsauum LOA.

ObecneuvBaetcs 3awmTta nepumeTpos LIOJ 1 UX cermeHTMPOBaHME C UCMO/Ib30BAaHUEM MEXKCETEBbIX IKPAHOB
CeteBoit HoBoro nokoseHus (NGFW), ocylecTBASIOWMX B TOM YWC/E BbIABAEHUE U MPefoTBpalleHe KOMMbIOTEPHbIX
aTak.

ObecneynBaeTca:

- aHTUBMpYCHaA 3awmTa MHOPACTPYKTYpPbI C UCNOIb30BAHUEM aHTUBUPYCHbIX CPEACTB ANA 06a4HbIX cpea,;

- ynpasneHue AocTynom K MHPpacTpyKType ¢ ucnonb3oBaHWeM CpeacTs AByX$PaKTOPHON ayTeHTUdUKaLMK
NOAKNOYAOLLMXCA K HEW aAMUHUCTPATOPOB;

- KOHTPONb AEeWCTBUI NPUBWUAETMPOBAHHBIX MO/Mb30BaTENEN C WCMO/b30BAaHMEM CMeLManu3npoBaHHbIX

NHOPaCTpyKTYypHBbIN cpeacTs;

- PerynapHbil  KOHTPO/b M aHaAu3  3awWuweHHocT  MHOPacTpyKTypbl € UCNONb30OBaHUEM
Cnewumann3nMpoBaHHbIX CPEACTB - MO BbIABAEHUIO YA3BUMOCTEW B Ucnosbyemom MO n ero HeKoppeKTHoM
KOHUrypaumm, BAUAIOLLEN Ha ypoBeHb 3almuieHHocTH MO, ¢ ycTpaHEeHMEM BbIABMEHHbIX YA3BUMOCTEN
1/VMNn HeLOCTaTKOB;

- cbop 1 aHanm3 cobbITnin HPOPMaLIMOHHOMN 6e3onacHOCTH.

OCyLLEeCTBAAIOTCA NePUOSNYECKME TECTUPOBAHMA Ha MPOHUKHOBEHME U ayAUT MHPOPMALMOHHO 6e30nacHocTu
[lononHWTeNbHbIN NHbpacTpyKTypbl ML Space ¢ npuBneyeHnem CTOPOHHUX OpraHM3aLmii. BoiaBneHHble B X04e COOTBETCTBYHOLLErO
TECTUPOBAHUA U/UN ayaUTa HELOCTATKU YCTPAHAIOTCA MO GAKTY X BbIABAEHUS.

3awwmra KY ML Space

3awmTta MCNONb30BaHMEM  CNEeUUaIM3UPOBAHHOINO  MeXXCeTeBOro 3KpaHa  YPOBHA I'IpMnO)KEHMﬁ

Mpunowera (Web Application Firewall)

OCYLLECTBAAIOTCA PEryNspHble CKAaHMPOBAHWA KOHCOMM HA Ha/JMYME aKTyasibHbIX YA3BMMOCTEM M ero
[ononHuUTeNbHbIN nepuoanYecKme TeCTMPOBaHUA Ha MPOHUKHOBEHME C NpUBIEYEHMEM CTOPOHHWUX OpraHu3aumin. BbiaBaeHHble
YA3BUMOCTM /UM HELOCTATKM YCTPAHAIOTCA NO GaKTy X BbIABAEHMA.

OuMCTKA NONIb30BATE/NIbCKUX AaHHbIX

Mepep BblaeneHnem v npegoctaBnaeHnem goctyna K ML Space n mectam namATh ANA BPEMEHHOTO XpPaHeHUA U
06paboTKM JaHHbIX NOoA ouyepedHylo 3agadvy (NpousBefeHMs BblUMCNEHUI, 0BydeHusa mogenu u T.n.)
OCYLLEeCTBAETCA NOJIHAA OYMCTKA NOIb30BATENLCKMX AAHHbIX, PaHee XpaHUMbIX B YKa3aHHbIX 061acTAX NaMATh B
MLS XO/Ae BbINONHEHWNA NpeablayLnX 3a4a4.

Monb3osatenam ML Space npegocTaBnfetca AOCTYN TOMbKO K BblAENEHHbIM ANA HUX 06nacTAM namatu
KOHTeliHepa ¥ 06beKTHOro xpaHuauwa (S3). NMpu 3Tom Ha Bpems Nonb30BaHWUA YCAyroi A0CTyN K yKa3aHHbIM
061acTAM NamATU ApYruX Cy6beKTOB 3anpeLLeH.

7. TAPUOUKALMA YCIYTU

Bo3morkHble Buabl Tapudukaummn Deployments:

OunHamuueckas Tapudukauma (Pay as you go).

CronmocTb Ycnyrn popmupyeTcs B 3aBUCMMOCTU OT KonmnyecTsa GPU/CPU, Ha KOTOPbIX MPOMUCXOA4MIO0 BblUMCIEHWE 3anNpoCoB K
AP| MUKpOCEPBMCOB C MOAENAMM, @ TAKXKe CaMOro BpeMeHW, B Te4eHMe KOTOPOro BbIMMCAANUCH 3anpockl K APl mrkpocepsucos
€ MOAENAMM UCKYCCTBEHHOTO UHTENNEKTa U 06 beMa 3ape3epBMPOBaAHHOTO 3akasynkom O6BEKTHOrO XxpaHunumwa S3.

MoOMEeHT Hayana CnucaHnA JeHeXHbIX CPeAcTB — C MOMEHTa Havyana BbluMcneHUA 3anpoca K APl MuKpoycnyru (ana Kaxaoro
3anpoca) UK e co CTapTa BbIYUCAUTENBHOTO NOAaA.

MOMEHT OKOHYAHUA CNINCAHUA JEHEXHbIX CPEACTB — C MOMEHTA OKOHYaHMA BbIYUCNIEHMSA 3aMpoca (418 KaxAoro 3anpoca) uam
K€ C MOMEHTa 3aBepLUeHUA PaboTbl BbIYUCAUTENBHOTO NoAa.

Bo3morKHble BUAbI TapudmKaumm Environments:

[OuHamuueckana TapudmrKauus (Pay as you go).

Croumoctb Ycnyrn dopmupyetca B 3aBUCMMOCTM OT KO/IMYEecTBa M KoHowurypaumii GPU/CPU, Ha KOTOPbIX MPOMCXOAM0
BblYMC/IEHME 3a/a4M, BPEMEHMU, B TEYEHME KOTOPOTO BblYMUCAANACh 3aa4a.

MOMEHT Ha4asia CMCaHUA AEHEXHbIX CPEACTB — C MOMEHTA 3anycka obyyeHus mogenn/c momeHTa annokaumm GPU/CPU nog,
BblbpaHHOE OKpyXKeHue (onpeaenseTca 3aKasuMKoOM Yepes No/b30BaTeNbCKui nHTepdeiic Environments).
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7.3.

7.3.1.
7.3.2.

7.3.3.

7.4.

7.4.1.
7.4.2.

7.4.3.

8.1.

8.1.1.
8.1.2.

8.2.

8.2.1.
8.2.2.

8.3.

8.3.1.
8.3.2.

8.4.

8.5.

Bo3amoHble BuAbI Tapudukaumm Data Catalog:

OunHamuueckas Tapudukauma (Pay as you go).

CroumocTb Ycnyrm dopmupyeTcs B 3aBUCMMOCTM OT 06bEMA MCMO/Ib3yeMOro 3akazumkom OB6bEKTHOTO XxpaHuauLa S3 u beictporo
xpaHuanwa NFS (konnyectsa GB/mec).

MoOMeHT Hayana CnucaHus AeHeKHbIX CPeAcTB — C MUcnonb3oBaHua 6onee uem 1 GB (onpepensertca 3akasumMkom uepes
nosnb3oBaTenbckuii HTepdeiic Data Catalog).

Bo3mokHble BuAbl TapudmrKauum AutoML:

[OnHamunueckas Tapudukaumsa (Pay as you go).

CtonmocTb Ycayru popmupyetcs B 3aBUCMMOCTU OT KOoaMYecTBa U KoHurypaumii GPU mnm CPU Ha KoTopbix npoucxoguno
obyyeHne moaenu, BpemMeHH, B Te4EHUE KOTOPOro obyyanacb moaensb.

MoOMEHT Havana cNUcaHunA AeHEeXHbIX CPeacTB — C MOMEHTa 3anycKka obyyeHna mogenu.

8. UHbIE YCNhOBUA, NPUMEHUMDIE K YCNIYTE

B0o3MOKHble BUAbI NOAKNOYEHUA / USMEHEHUSA / OTKAOYEHUA YCayr:
MocpencTBom nognucaHma 3aKasa;
MNocpeacTsom coBeplleHUsA AelcTBUI B JIMUHOM KabuHeTe.

B0O3MOXHbI NOPAAOK pacyéTos no Ycnayre:
MNpeaBapuTenbHaa onnata;
Moctonnata (Ha OCHOBaHWM OTAENBbHO 3aKNOYEHHOTO AOMOHUTENBHOIO COrNalleHms K Jorosopy).

Bo3moskHble cnocobbl onaatbl / NopaaoK nononHeHus banaHca:
Onnata B 6e3HaNMYHOM NOpALAKe Ha OCHOBAHWUM BbICTaBAeHHOTO MicnoaHuTenem cyéTa;
Onnarta nocpeACcTBOM 3/1EKTPOHHbIX CPeACTB NaaTexa.

B cBA3M Cc xapakTepom noTpebaeHns Ycayru, a TakKe 06bEMamMm, KOTOPbIe OHA MOXKET AOCTUTHYTL B OTYETHbLIN Nepuos, CTOPOHbI
YCTAHOBWAW, YTO B C/ly4ae 3aK/JHOYEHUA C 3aKa3uMKOM COMMALLEHMS O MPUMEHEHMM nocTonnatbl (nn. 8.2.2. HacTosAwero
MpunoxeHuns) 3akasumnk BbiGUpaeT IMMUT B npegenax OTYETHOrO Neproaa, No AOCTUMKEHMU KOTOPOro YC/yr1 OKasblBaloTca Ha
OCHOBaHWM COOTBETCTBYIOLWEro 06paLLeHMs YyNoAHOMOYEHHOrO nua B KOHTaKTHbIN LieHTp u, no Tpe6osaHuio UcnonHutens,
npeaocTaB/ieHMA rapaHTMIMHOIO NMCbMa.

Wcnonnutenb 06ﬂ3yeTCﬂ He BK/loYaTb B cOCTaB Pe3ynbTaToB pa60T nporpammHoe 06ecnequMe, ncnonbyemoe Ha OCHoBaHUM

OTKPbITOW IMLLEH3MU, YCIOBUA KOTOPOM TPebyIoT OT N0Nb30BaTeNA PAaCKPbITUA UCXOA4HOTO Koga moanduumposaHHoro MO, nbo
OrpaHMYMBalOT NPABO NO/1b30BATENA 3aMpeLaTb TPETbUM IMLLAM UCMOb30BaHKe MoanduumposaHHoro MO.
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